Organismal Aging and Oxidants Beyond Macromolecules Damage.
The relationship between oxidants and organismal aging was first articulated through the free radical theory of aging. One of the major predictions of the free radical theory of aging is that oxidative stress shortens organisms' lifespan because of an increased level of oxidants, which are potentially damaging to macromolecules. However, challenging the role of oxidants in age-related diseases, there is now sufficient evidence that anti-oxidant supplements do not provide any significant health benefits. Interestingly, in addition to an increase in oxidant-mediated macromolecules damage, there is convincing experimental data to support the role for senescent cells in the process of aging. Here, we review the current knowledge regarding the role of oxidants and cellular senescence in organismal aging and propose that, in addition to the role of oxidants as inducers of macromolecular damage, oxidants might also function as regulators of signalling pathways involved in the establishment of cellular senescence. If this role for oxidants is established, it might be necessary to modify the free radical theory of aging from "Organisms age because cells accumulate reactive oxygen species-dependent damage over time" to: "Organisms age because cells accumulate oxidants'-dependent damage and oxidants'-dependent senescent characteristics over time". This article is protected by copyright. All rights reserved.